. Fertilization, tubal transport and development of embryos appear to be unaffected in such animals, but the numbers of embryos that can be recovered by flushing the uterus at the time at which they can be expected to have entered the horns are smaller than those recoverable from controls (Marston & Kelly, 1969; and our unpublished data). Flushing therefore does not distinguish between intrauterine death or premature expulsion of embryos from the mouse uterus. In an attempt to discover the fate of embryos in IUD-bearing mice the following histological experiment was undertaken.
Methods and results
The 6-8-week-old mice were of the LACA strain. Suture IUDs of braided silk (6/0 gauge) were inserted into the middle third of randomly-selected single horns at laparotomy. Control animals were sham-operated by passing a needle and silk through one horn. Following a rest period of 3 weeks females were mated during the final hour (09.00-10.00 h) of the 14-h dark period.
Six IUD-bearing mice were killed at 72 h p.c., 6 at 96 h and a further 3 at 120 h. At autopsy, corpora lutea (CL) in both ovaries were counted under a dissecting microscope and the entire repro¬ ductive tract above the cervix was fixed in Bouin's fluid. Serial, longitudinal sections (7 pm) of the horns and oviducts were prepared and stained with haematoxylin and periodic acid-Schiff reagent. At least 300 sections per complete reproductive tract were examined for the presence and location of embryos.
The results are summarized in Table 1 . In the sham-operated controls examined at 72 and 96 h p.c., blastocysts were seen spaced along both uterine horns, and no polymorphonuclear leucocytes (PMNLs) were observed in the lumina of either the horns or the oviducts. In one animal killed at 96 hp.c. ovum attachment had occurred, and there was evidence of normal decidual cell development in the underlying stroma.
In all IUD-bearing animals large masses of PMNLs were seen to surround the IUD and to extend from it towards both the ovarian and cervical extremities of the horn, frequently filling the lumen (PI. 1, Fig. 1 ). In two mice examined at 72 hp.c, 9 embryos were detected, all of them in the oviducts on the IUD side. In one of these animals 4 degenerated embryos were present (PL 1, Fig. 2 Fig. 4 ). Some embryos were considered to be degenerating, and in two horns PMNLs were observed between individual blastomeres (PI. 2, Fig. 5 ). Fewer PMNLs were found in the lumen, epithelium and stroma of the contralateral horns compared with those on the IUD side (PI. 2, Fig. 6 ).
Two of the 6 IUD-bearing mice killed at 96 hp.c. had no embryos in either the uterus or oviduct, but all contained masses of PMNLs in the horns on the IUD side. Degenerated embryos were present In one animal at 120 hp.c. no embryos were detected in either horn. In the other two mice, de¬ generated embryos were seen in both the IUD-containing and contralateral horns. In the former only fragmented embryonic cellular material was found (PI. 2, Fig. 7) , one mass of which showed an intercellular accumulation of PMNLs.
Discussion
Our findings show that mouse embryos in IUD-containing tracts can be detected by serial sectioning at 72 and 96 hp.c. The embryos are present either in the oviducts ('tube-locked') or in the cranial portions of the uterine horns surrounded by PMNLs. In normal females of the strain of mouse used by us embryos enter the uterus at about 66 hp.c. (Mackay, 1972) . Since there was no evidence of PMNLs in the lining epithelium or the stroma of the oviducts of IUD-fitted mice, the PMNLs associated with tube-locked embryos presumably originated in the uterus and thence entered the tubai lumen. This probably occurred in direct response to the presence of embryos because no intratubal PMNLs were observed in other oviducts not containing embryos.
The presence of PMNLs around the embryos and the progressive signs of embryonic degeneration in the uteri of IUD-bearing mice from 72 to 120 h p.c. suggests that such embryos undergo arrest of development and subsequent degeneration. Nevertheless, the lower embryo-to-CL ratio present in such horns compared with sham-operated control horns ( Table 1 ) could indicate that the unidentified proportion of embryos was prematurely expelled through the cervix. However, the conspicuous mass of PMNLs which usually occludes most of the lumen of IUD-containing horns can be expected to act as an effective barrier to the passage of embryos from oviduct to vagina. Also, when present in tracts with IUDs, uterine embryos were always located in the cranial segment of the Fig. 7 . IUD-containing horn \20\\p.c. Degenerated embryonic masses surrounded by PMNLs. x460. horn, between the IUD and uterotubal junction. It is probable that in some uteri degeneration of embryos was exceptionally rapid, causing their obliteration and preventing identification by the time of fixation. On the contralateral side there was no evidence of tube-locking, and in all except one mouse uterine embryos were found to be associated with PMNLs. A number of these embryos were seen to be degenerating, as on the IUD side. In two contralateral horns PMNLs were observed between blastomeres, but since this was not seen in the remaining uteri the relationship between PMNLs and embryonic degeneration remains to be elucidated. One possibility is that PMNLs invade or phagocytose embryos. Alternatively, they may, by directly surrounding the embryos (see PI. 1, Fig. 1) , form a barrier which interferes with the passage of essential nutrients fromthelumen, and so makes autolysis of embryos inevitable.
In the majority of species studies so far an IUD induces a cellular (PMNL or macrophage) invasion of the uterine lumen, and this feature appears to be an important aspect of intrauterine contraception (see Greenwald, 1965; Parr, Schaedler & Hirsch, 1967; El Sahwi & Moyer, 1971; Cuadros & Hirsch, 1972; Bo, Krueger & Bartley, 1974; Myatt, Bray, Gordon & Morley, 1975) . The present observations strongly support the view that in the mouse a silk IUD exerts its antifertility action principally by leucocyte-mediated degeneration of uterine embryos, and partly by retention of embryos in the oviduct.
